The theory of self-electric and self-magnetic fields of a relativistic electron beam passing through a planar wiggler and ion-channel guiding are analyzed .We have shown effects of self fields on the motion of electron by numerical study.
The application of an ion-channel as an electron beam-guiding medium not only eliminates the use of solenoid or quadruple magnets 1 , but also allows for beam currents higher than the vacuum limit 2 . Passage of a relativistic electron beam through a planar wiggler and ion-channel guiding is analyzed 3 . Equilibrium self-electric and magnetic fields, and single particle trajectories are expressed. [4] [5] [6] In the idealized one-dimensional approximation, consider a relativistic electron moving along zaxis of a planar wiggler magnetic field described by )
where
is the wiggler wave number. The transverse electrostatic field generated by an ion-channel guiding may be written as where the i n is the density of positive ions with charge e. The equation of motion of the electron can be written as
By using Eqs. (1) and (2), the electron equation of motion may be written as 
and by using the Ampere low, the self magnetic field produced by axial velocity can be expressed by The axial velocity has an oscillation of second order in the wiggler amplitude, so for the first order of wiggler amplitude and low current density of electron beam, we can consider . 
In comparison with Eq. (7), the correction factors may be expressed in the form ( )
and 
